Introduction
Since the discovery of diazepam (1) (Figure 1 ) and the related anxiolytic 1,4-benzodiazepines, 1 substituted diphenylmethane fragments have been considered as important substructures in medicinal chemistry. The key intermediates in the synthesis of benz-anellated heterocycles exhibiting diphenylmethane moieties are the corresponding ortho-functionalized benzophenones.
We have previously reported 2 the synthesis of new ortho-functionalized benzophenone derivatives by lithiation 3-6 of 2-aryl-2-(chloroaryl)-1,3-dioxolanes (2) followed by treatment with various electrophiles. In addition to the synthetic utility of the new compounds prepared by this sequence, the benzophenone ketals 2 proved to be interesting substrates for the study of intramolecular competition of variously substituted phenyl rings in lithiation reactions. 
Figure 1
As a part of our continuing efforts to synthesize new ortho-functionalized benzophenone derivatives we report on the lithiation reactions of 2-(3,5-dichlorophenyl)-2-(4-fluorophenyl)-1,3-dioxolane (4, Figure 3 ) under various conditions. The results obtained in lithiations of the related 2-(3-chlorophenyl)-, 2-(4-chlorophenyl)-, and 2-(3,4-dichlorophenyl)-2-(4-fluorophenyl)-1,3-dioxolanes are shown in Figure 2 . The regioselectivities observed have been explained by the long-range (meta) electron-withdrawing (acidifying) effect 8 of the chloro substituent, in addition to the ortho-directing aptitude of the chloro and ketal groups. 2, 7 In spite of this experience, the prediction of the outcome of lithiation reactions of ketal 4 is uncertain. 
Results and Discussion
Compound 4 was synthesized by Friedel-Crafts reaction of 3,5-dichlorobenzoyl chloride with fluorobenzene, followed by ketalization of the benzophenone 3 with ethylene glycol under microwave heating 9 ( Figure 3 ).
Lithiation of compound 4 with butyllithium at -78 °C in THF occurred regioselectively at the common ortho-site of the two chlorine atoms, as indicated by the formation of the carboxylic acid 5 as the single product after treatment with carbon dioxide. This result shows that -under these conditions -the p-fluorophenyl ring cannot compete with the 3,5-dichlorophenyl ring for the lithium, and that the combined ortho-directing aptitude of the two chloro groups is more powerful than that of the chloro and the 1,3-dioxolan-2-yl substituents. 
Figure 3
Lithiation of the ketal 4 with butyllithium complexed with N,N,N',N",N"-pentamethyldiethylenetriamine (PMDTA), 10, 11 followed by carboxylation, gave a mixture of carboxylic acids 5 and 6 in a molar ratio of 1:1, as determined by 1 H-NMR analysis of the product mixture. This result suggested that a regioselectivity suitable for our purpose, i.e., lithiation ortho to the 1,3-dioxolan-2-yl group, could be achieved only if the common ortho position to the two chloro substituents is blocked, e.g., by introducing the easily removable trimethylsilyl group. 12, 13 Thus, the lithio derivative obtained by reaction of 4 with butyllithium at -78 °C in THF was treated with chloro(trimethyl)silane, affording compound 7 in high yield. As expected from our earlier studies (Figure 2) , lithiation of the silylated derivative 7 with butyllithium in THF at -78 ° occurred exclusively in the chloro-substituted ring, as demonstrated by the formation of derivatives 8 and 9, respectively, after reaction with the corresponding electrophiles. According to our expectations, 7, 14, 15, 16 lithiation of the ketal 7 with butyllithium complexed with PMDTA, and subsequent carboxylation, resulted in product 10, demonstrating that lithiation took place at the site adjacent to fluorine. The compounds synthesized are useful intermediates for the synthesis of heterocyclic derivatives. The trimethylsilyl 13, 17 and ethylene ketal 2, 18, 19 protecting groups can be removed at a convenient stage of the subsequent synthetic route under conventional conditions. Just as examples, compound 6 was prepared by desilylation of the derivative 10, and the ketal 9 was hydrolyzed to the benzophenone 11.
Conclusions
Regioselective functionalizations of 2- , under argon at -78 °C and the mixture was stirred for 2 h. The resulting suspension was poured onto a large excess of solid CO 2 . After 2 h, water (50 mL) and diethyl ether (30 mL) was added, the layers were separated, the aqueous layer was acidified with 10 % aqueous hydrochloric acid. . Butyl lithium (16 mL of a 2.5 M solution in hexane, 40 mmol) was added to a solution of 4 (7.83 g, 25 mmol) in THF (50 mL) under argon at -78 °C, and the mixture was stirred for 30 min. Chloro(trimethyl)silane (5.43 g, 6.2 mL; 50 mmol) was added at -78 °C and stirred at RT until a solution formed. Water (50 mL) was added, the layers were separated, and the aqueous layer extracted with ethyl acetate (50 mL). The combined organic layer was dried, and evaporated to give 7 (9.00 g, 93.4 %) as a yellow oil. 1 
